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S*£SI XII£otfe H JS8, 28(12)8 ^£IE 3| 5H 10)8 aiStttfc SI[§ 

e^(ALD : Atomic Layer Deposi t ion) Oil HloH 0I2H& ^aie 3I5K 10)21 S3 (12)011 til 
Sfe A|£e(seed layer ) (20;20' )8 Sgofe E+3l2f, £!XFS e^(AL0)0ll 2JoH 0|di°h A|£e(20;20' ) 
&0II ^ SJfe 4*^8(40)2! orU 0I&2J fl tl£or^ B3IIS S^tlCf . 



BMIAI 

£ IS g CHI C^ei SSOII CI^SJ ^sfMee 3*te MU(clean) ^£xil 3ies| ffl 1 ^A|0j|£J 
£. 

£ 2^ g ^SOil Q}2J S!X># #SJ8 AhgSW ^^§25 33IS A|£#M §£fe e*£E«l D\ 

E3§ S &S0II CTJ^ H301I 4*£2| e( hydrogen layer )8 21 ©21 XII 2 ^A|01|£J & 

BSE. 

£ 4t g ^soii crfdf oil ttmmmm yea bse. 

£ 5^ g vaon w?} axta »*ta Afgsm ^^§°s 1^3^ s^is aihsm »fe ^£$i j\ 

£6g E ttSOII 0}2* SXfe Afgo^OI 3312 A|£^M ^^Sr^ ^Sf £A|or= £2. 

£ 7^ g ^SOil CCfdl gJXFS 5*t8 A^gS^OI £ 2 ^ £ 5011 Ai OjlAIS ^Oil SgSlfe ^S ^2 

^4*8 ^ ttmmmm 3**= &>£*ii 

M £A|6fe £3. 

£ 9^ s ^goii crj-Ei sift m^m m^biw £ 2 ^ £ soil 011 ai a ^la^oii ^2 ^4= 

m ^SHil £}£ij| ^ie°i e^£. 

<£S ^fi ^^Oil Qi^ 

10 : Pie 20. 20' : A|£g(seed layer) 

40 : ^ ^&&^m ii^ii 
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MtWOi Jig £' J BOtSj &BU?I£ 

S , i^2§ ^ ttmm M0\0\\ 33||°3(silicate interfaced 5SSI- 

V^XW ^SM fllSSPI gJSOll mc-\ mmo\±± &X\m e*f(atomic layer 

deposition) SE^ BJJtm CHI HI ^A| (atomic layer epitaxy)! AFgdrOI AIE^M Strafe HIS 
or^ gt£0|| 51 01 D. 

^l^(Si) 528. 0j|g §3 EHISSJ ^ X^ICH MOS SxIS %&&%\\ £ 

feS ^3 tf»B» »S, 8tS §rxi §§I ^SHAH *J5J^ &0II/H2I 6.t2}> 

oj s^^oi Oil 21^ £9011 ^§ tlf^orD. ^ kM Sfte 3^ ^s[§^ ^321 ^loHAH 

si oil e>ss aoise t^a^ 301 essn^. 

§^ £12011 2|6rE, ^£|^(Si)(100) ^0|| AH BaO §J BaTi0 3 2l Bg 01 £|© #SF§2] aSS, 850 TC a 
Q ^8 S E Oii AH SX> £J Oil E| *}A|( molecular beam epitaxy)M 0|go r 01 Si ( 100) ^011 Ba2| 1/4 Be! 
§1 §*rAIS°SM|. BaSi 2 {2J£, h S£| (cubic)} ( temp I ate) Oil 3|2E°>Cf> SOIO. Oil M MCH , R. ™9| 
sOII 21 mgmz\mmX\(R. McKee et al., Appl. Phys. Lett.) 59(7). pp. 782-784(1991^ 8U 
12^); R. SH3I MCHI 21 & egsEJ*^2IXI(R. McKee et al.. Appl. Phys. Lett.) 63(20). pp. 2818- 
2820(1993^ na 15^); R. ^31 M Oil 2|& ^«a?^SI £JSXI2 -S|S(R. McKee et al.. Mat , Res. 
Soc. Symp. Proc). 215!, pp. 131-135(1991^); "0\\mmm £SI5 3I&0II #§*§g e*rA|3l 

g§ £! ^^l HISS Hl^2| 1993^ 7H 6^ 01^ HI 5,225,031 S>; 

" chi ni « asai 6.^11 ^ieoii s«rAi9ife s§ ai &?i hiss ^s-Erfe hi ^21 

1996^ til 9^ Dl^ mo\ HI 5.482.003SM §£&Ch c(4x2) ^ flS SHJ" 

M(SrSi 2 ) 33IE 2U(interface model)0| HIPJ£J2iCj. 0J|g MCH , R. ' °»3| ^Oll 2IS 

ggg£I^S|II(R. McKee et al.. Phys. Rev. Lett.) 81(14), 3014(1998^ 101! 5^)M 3 EH 

U, 0I2F UOI Hie>S ^S^J am A|geilO|£(atomic level simulation)^ Of SOI B£0|| 

SrO &^e(buffer layer)e OlgoK* ^2.1^(100)011 SrTi0 3 M ^§rA|3l^ SOI ^££JSlCf. OIIM ^CH, 

T. &S MOil 21 & iiiara^lT. Tambo et al . . Jpn. J. Appl. Phys.). 3751(1998^). 

pp.4454-4459M S^SCf. Il&iU. SrO ¥XH^H(100A), 0|^ ojoHAi M^II^a 

^(transistor film)g 9lsh §§§ Hl^6^°ffl. ^§ ^(crystal I ini ty)fe ^§ eoil ^ XI 3 XI 

a. 

O-^f , SrTi0 3 fe SrO 3E^ TiO x 2] ¥XH^ 6h»SS(60-120 A )m Olgo^OI ^dl^OilAH ^§£]H 
0\\m mO\, 8.K. g eOil 2|^ °^2§§id|^g (8.K. Moon et al.. Jpn. J. Appl. Phys.). 
332(1994^). pp. 1472-1477M SSSha. Oldit^ &§§8 ^g«XI^EiOII CHfh g§I HIs^ S 

oia. 



^8 kM ^5118 X^AilCH MOSFET MgOII SiCHAi 0H¥ eema. Sf^oS, 0|2H^ 2^ SXIS 

^PSOilAi . k g ^ ttmm^, ^X^ OHHI BjAI (MBE : Molecular Beam Epitaxy). 51101X1 

e^(PL0 : Pulsed Laser Deposition),. ±M & 9( sputter ing) . ^/SE^ S^-^^l sf*^ §;>! 
e^(M0CVO : Metal-Organic Chemical Vapor 0eposition)e 01^3^ HlSSCf. Oia-j^ ^^2J HIS^S 
Oil . Xi^£2| S^IS M^, ¥^S^M i^o[2, 8" Oi^UI S^Oil ¥ffli S ^ 

^21 ^^^Hl, MgUXK trenches) Oil ^X[£(conformi ty)M ^oHAI <^S^ S^I^M HlOlof 

= oi^cf . rxf^Ai . ^aie ^iesi ^sn§ Afoioii ch s^ise HisafCN, his^i- 

BO, HlOi^^orW , MOSFET SxlOilAi H&IXI S3r(f ringing effects)g ^Hiam, t§&0\\ ™m 

m ^soi i26m. 

CCrEfAl, S ^g2| ^H, Pi§S. ^EI^Hf2| S^I^M HIS 6^ Hl^Sfe S0| 

a. 

S ^S2| SE xHdl^ HISAIOil cJ^I^ 4= ^£|^^2J <L^M S 

^i^e 5i, v 6fe &f£xii ?s his ^ai hiso^ soia. 



$>2i gum eniMS ^ch£ ¥^^2^ 6H^£jm, §^2j =21 ^ a§ 501 ^ei 

^ Hmm Hl^ofe B3il, 01 ^£|= 3ie2J SS^Oil g!X^ e^(AL0 : Atomic Layer Deposit ion)M 
OieS^OI Mim S&o^ A|E#(seed layer )M ^^6f^ &3j|, ^ gJXFe ^^(ALD)M 0|g6|- 

01 OI£i§> Al^g ^ Oil ^8 ^fe cislMHJ 6fU 0|#2| §1 l^Sfe &^IS 5^6fb, & 

Sxll ?S HIS ^SOilAI ^^SP. 

H ^HA| LHS= , ^£1^ 5ie2J2| S^I^M ^3 ^^(^E-k)M ^fe HIS6^ 

^ HIAItVQ. 0|£1t[ ^gg, S. v ^ai-SS^ <^sf§e2J ^^^o] SSOii 12°!. 9jgsi 

Al^eM S^oPI ?1Sr01 &X\m ^^(ALO)M A^ofe S0j| JlS^Cf. 0}2|A1, glX}^ A^gor 



7-2 



g}H 11^1112001-005 1012 



01 Ai£#m ttmmmm ^§Ai3i^ ah^s ysoi jhaisck 

^aie(si) ^s^(^g-k)! »te ttmrnsi sm 01^21 e ai-oi chi ah^£ 3312 

m ssskji 9\mM, m^m Mioib ¥ :nxi2i mmm sesoi ^ieoii cueiAi Af§§ ^ & 

a. 52&01I t!£3zz OI^Sf^d!S(Si0 2 )M Si 2ISM A|5|-»te HI 1 Oil 3 1- XII SOI 

a. oieh& oitfs^aise ttmm^ g££j>iu ^ 3is se^ sfsjsi Mgmb 52s 

3HAISCK Si0 2 ^ &§J ^SOPISQfe U| ^§ £ (amorphous )0| Dj . OI^B, 33120^ £}£oPI ?ioHAi 
^ie #Oil Al E§ g§A|3|feG|| U(&5|8[D. 4=£(H)5J 52 23 SKhydrogen pass i vat ion)M 2 

3ie goii 4^0021 mm msm= s\ i\mm :>rxii> ai^s^ m 2 m^m 2101a. 

01x11, axil £2i mmM m±m o.^ m^a ass ueiu^ £3°^ sfxiim eaia. £ is 
S2d2)s at si 3ie(io):» n ^2] sio 2 ed4)g oiiAiea. oiEHS mmm ^ ai cm chi ah , Aia 
e uiedooi s3i(tt£)oii £#S2, sio 2 s(u)g x r 2Bi sm&ckxjb &»s).. ch23°s. Si02 

8(14)S. ^IsOilAH IT SX|£j HI 01 , 01IM MCH g2j£S IQ^OilAi 52(12) ^4 Oil 3r 

^o^Mi SE^ !}^£g 5^ OIIS ^SI A«»2SMI 2J£^o^ g^a ^ 2iCf . S(14)g 

5-100A £?|2j ^flfi, o^lfe 10-25 A *J?|°| ¥^IS S^SQ. 

AHS^ AlHetSXH te2| g)S 9*18 AhSStOI S^iCf. 2XH, XIS3^ tfstM(Zr0 z ), o*5 

h tfsf^(Hf0 2 ). ^§^1 ^3*8(SrO z ). £fe ee°J »S ^Sf8( 18)21 g*S #(20A Q| 

EMS, 600 1: 0|°lir &CH2!°S uo s^ohah SsfM SE^ • "Civile £ ^PMi* (diketonate 

precursor) St &M0 2 ), S(H^O). 0hc^U±(N 2 0) SEb &t2t9£(N0)B AfrgoKH Si0 2 8(14)21 
52(16) &0ii gsjSCK §CH ^BS^I, Si 21 EH 10) 31- tll^Sg Si0 2 8(14)S Si0 2 8(14)21 £si § 
£ OlorS, °^^21 900 1: 0[6^ ?f^E|CH, dUr^lth ^A| Oil Oil AH = tt»S(18)S ^A|3PI 0| 
SOIIfe 600*0 OI8tS J\m^Q. 

Ol^Oil 3|CK10)2| ^SFXM0 x )S(18)a- Si0 2 »(14)0I. £ 2 Oil OIIAIS dF2f 9 

01, MSi0 x (^^g)2J AiSe(20)g g^^£^ Shgo^l ^ioHAH 600 1: Oi^^^ a^qi. 

0| Eh3H£f ^EIB 31^ ^Oil PJ§§ flAjgf ^^A|3|CH, ^CH AIEe(20)M ^^A|?ja. fr 

Af^ , i* A|ES(20)£| CH^ k ^ ^H£J Eh^g ^THIOi CN . ^CH ^Ai[5l^ 5-100 A g^jOIOj, tit&™ 

o\J\\±= 10-25 A g^SI ¥3>ilM i^fe Si0 2 e(14)2J ¥3)ll2f M^SfCf. 0|£iet ^§ ^ A| 0|| Oil AH , S(14)°1 
52(16)011 CHel 6isfM(18)2] 2^K ^^(N 2 ), O^^(Ar), SEfe ^M(He)M Afiol^ ^^^2 M 
ai6l(f lushing) » ^r^^, A|E#(20)SSM1 6r5^ ^aiB ^95 (HfSt0 4 ). Xl^ 3 ^ 
Ai^^(ZrSi0 4 ), ^M^M 6iafg(SrSi0 4 ). £E^= ii^J iii ^^6^ SfS^ OPIe^Q. 

OIHff KEfll ^PSOil CHS eUEii!^, ei-AJ ^^S(ref lection difference spectroscopy), 
5joj Ef^J (spectroscopic ei I ipsometry) SE^ J\m3H ^HJ°1 52 

9|^(surface sensitive technique)^ OlgSFOI ^WM ^ SlU, 04 ^1 Al 52^ e^^J 21*011 S 

uasacf. 

^|#^i Hf§ ^Al Oil Oil SSOil ZilAIS ^£2 r 3!H£lXie, ^ iSS ^§ ^£ SE^ S 

91 Oil 38I&SII a^Cf^ SOi ^SXhOli 2\m OlSHSJOHO^ SQ. 

□ 2^2 ^AlOliOilAH, £ 3 LHXI £ 6 Oil 0||A|£J^ tJf2l ^01, ^^(H)S| 52 2§5fM 2S^SM1 2ie 
^ oil 4^^(H)2J e(13)M ^fe 52(12')M Si 2I&(10')0| 2H Al SCI . £ 3 LHXI £ 52j ^^2^ 
2f SAfSt, £ 1 H £ 2£i £^ ?^S^^, Cfi MA|0||gjM UEfLH£^ mU£| 5dfgJ(»)e 

^A^s[ £!^S UElfcHCf. 0|£|S ^§ ^ A| Otl CHI Ai , 4^^(H)2] #(13)^ ^± 52 2§sf ^ISOil 
2|S XIICH ^^£S S^eCf. 

AHS^ AI£^(^IH fe°J£i^)^ ^I\m e^S Ah g of 01 i^SQ. 2XJ. ^±(H)2\ e(13)g, 
^£ dF^o-Ml^r 300 "CM ^HI6r^ g£0i|/H 52(12')2S^E1 Xil CL Si 2ia(10')S] 

52(12')S, . £ 62J (30) Oil £A|S Hh2* SOI T1£J A1Z1 ifif, ^!S(si lane)(SiH«) ( 
Ci^^Kdisi lane)(SiH 6 ) £^ mm?! mm J}} Si 8JHfe(Hf). ^^^M(Sr), 

XI = 3fe(Zr) £^ M^HI ^ ^?M^(£ 42J 15) Oil ^e^Cf. }|5K10')£, ^ U J5|25 

100t: -500t; AfOIH] SE, b^^|S A|0||0||/d= 250*C°J E£2r 0.5mTorr£i □^I^OIlAi d^Pg^Oil £ 
t^Q. Ai^g^OI g^£J2, 52(17)8, ^2iH| XJI>loh^l ^l Ai £ 4 ^ £ 60ilAj Oil Al 

S 0r2f ^8 AIZ.KT2) §2 O r = £(Ar), ^^(N 2 ) £^ ^M(He)^ tilt^ ^Ixll S 

B&l^(f lushing)SC|(32). am, Si ^ S^e(15)e <ySUIU°Stt| ^«^o^ £ 2 2J 

A|£^(20)^ A|£g(20')M ^^6^1 ^6HAi AIZ.KT3) §2 M^QrS i^>IU 5>XI 

<i^(0 2 ), MfHgO). OF^Sfg^CNgO) £^ 6is}^^(N0)0il £S@CK34). DfXI^£^, Al£e(20')^ ( £ 
6011 Ai Oil Al ah bta ^01 gJ£j2J <i^(0 2 )M ^I^SPI ?|5HAH O^^(Ar), ^^(N 2 ) £^ ^M(He)£ 

S M£l^ SCK36). 

01 EH SJ 2511=. ^±2J 52 2§sfS ^24^ D\B ^Oil ^<i^M S^AI9|«, ^^61^ Al 

£S(20')m I^AmC}. A|£^(20')2J ^M$= CH^ § ^H°l 2SJS ¥^I0|CN. ^CH ^A||o|^ 5-100 A 
£ ¥10101, H^S|6MI^ 10-25 A *»mm ic^D. OI2HS ^§ ^ A| Oil Oil AH , S °l 2^ 

§1 ^^6PI tI oH Ai ^ £21 ^21, b^^oMI^ 4-5 ^^1 §2 S.^SP. CCf^Ai , Al £ e(20' ) 2^ AM 
8r5^ ^24^ ^SM(HfSi0 4 ). Xl=3^ ci^M (ZrSi0 4 ), ^M^M ^dl^ M(SrS i0 4 ) £fe 
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M x Si,-x02i 3Jte m(20' )QUM 0 LUXI 1 2J =?£B.±M^. CH jgjcng oj^ ahg gy^OH 

AI3PI SOil et>Si= S^jU ^die°J III AfgofOI 5§i 4= 2iM0| OlSHSOlOt 

101 ^gol. e^sf^l ^£ (graded compos i t ion) 01 Argl 4= Si^W. ALOM 0|g§[ ^3f^9J 

e s*rs woe* ^ai^s ssstxi §i ejscl 

01X11 ( £ 7. £ 8 % £ 9g SSSfS, ^2^4>M 5fe 6>2*MS(40)2J ggoi £JXre e^Oll £| 

oH S^SD. H XI. A|£#(20)g AILKT1) S& »Hfe(Hf), ^Mgg(Sr), X|53fe(Zr), &&(La), 
o^DI^(Ai), 0|eg(Y), &JE}s(Ti), drM(Ba). ^£ts(LaSc) SE^ e^2j §§J2r £ 

?g§!0|| ±m£lO\tt(50), A|^e(20)2| 33(21) gOII #(42)M §£eJCr. A|^g(20)g °]u^o^ 
100TS-500TC A r 0|2| S£, ti^^el ^ Al Oil Oil >M = 250 r2J O.SmTorr £] QPI&OII/H 3^ <^^M^ 

Oil £#301(50). Crg°S. e(42)2J 52(43)g. 3*5 d^g^g ?!8HAi AI^(T2) § 

O^^(Ar), idb(N 2 ) £^ ^M(He)2l d|f*2 3|fl|S M&I£JSCK52). 0^X1 g*£*|| ^£ 

te, e(42), mc-\ mmo\t= M^mmm ^siai^ah £ 9011 oiiais hi- 21- aoi ^B-kM »fe ^ 

tf»B»(42)S S«»PI $\o\\M AIZ.KT3) §21 MBr^OrM ^>IU §£X| St^ #±(0 2 ), §(H 2 0), 0K*» 
^^(NgO) SEfe ^sf^^(NO)0il inSSCK54). CC}E}AH, ^£-kM Sffe 5^ 6*998(40)01, ol-Hs tts* 
S(Hf0 2 ). 11^3^ &mm(Zr0 2 ) t ^§11 EIEmiO|M(SrTi0 3 ). ^sfMdaA), OI^M 

^a»{YA). El Em ^aStTiOi). tirM EIEmiO|M(BaTi0 3 ). tt*0IUIO|M (LaA)0 3 ), >s«S 

<^M(LaSc0 3 ) §J ^¥0lfe #*rM(AI 2 0 3 )2| 3§2^¥0 ^34^1 Ste ^CH£ 6H42] 

ttmmm s»ecfe 301 jhai^ck 

OrXI^ B3IIS. ^(40)^ 22J2J ±8 Hl^oPi ^ oH AH Or = S(Ar), a£(N 2 ). IJMCHe) £E£r m 

msn m§i£ Masseuse), owm &x\m m^s, &o\t= ^^-ks g^a^i 
cd- 21 ah , m^(kiD)m o\eo\cam b %h\'mqum ^i^sichs w& &g ^ai^doe E, k ^ 

A|Ee(20)M Xil^oPI ?|£l avgoi ^HAI^Q. OIEH^ gj^e g^OII ^<^S ^Soh^ 

S^Oil ^^0i| cHSf n£o| §m £ MO]W MS^Q. y\QJ\ , ^^x|0||Ai2J 

^§21 ^ xl ^ 01 ^S3CI. g§2J ^ ^^|0||Ai, S34 h 01IAi °JXf2| 01 S(m igr at ion of species) 01 



& #€1^ S S!EIM ^I^SiXlPi, S ^S2J ^?| LHOIIAH C|§ 01 S ^ SSXhOll^l 

(57) g?2t g¥l 
1 

53(12)M ^ai^ 5l5»10)e XilgS^b B^I2I, 

§!Xf§ §^(atomic layer deposi t ion)CHI °|6H &D\ ^£|^ 9ie2J #D\ S3 ^Oil A|£#(seed 
layer U 20 )M l^Sfe 

feoi gixra e^oii °i6H qj\ k\^m ^oii 'sa«« 5>= ^sfg(40)si oru oi^si mm M£ 
2 

XII 1S0II SiCHAi , ^Ol D\B JQIS B^fe ^ie2| 5 3 Oil ^dl^ ^Sfg(14)M S^Sh ^l&M ^I^Sr^ 
SSofb, y£xll Jgi5 ^g. 

a^sr 3 

m 2^ oil ?ioiM, &x\m e^oii 215H aiess i^m^ &oi e^i^. ^oi ^ai^ &mm°\ s^oii s 

^ ^sfMS(18)e £h^l£r, bl^S xilB A r g6r01 ^1 ^i§§ (f lushing) o\ 

b B^I2j, f?^g(silicate)e t^epi ?i3HAl ^>0| ^sIMJll &J\ ^d|^ A^if y^A|3|^ 
B^lIM CH S^ofe, y£xil 3915 ^S. 

4 

XI! 1»0il 9JLO\M, DIE: HIS B^fe 4^21 S3 Pi§£f (hydrogen passi vat ion) Oil 2|6H 3IS ^0|| 

isab 4^4:2j sd3)e ^iee xuss^ e^im s&s^, ^sxii ^5 xji^ ^s. 
a^» 5 

HI 4S0II SiCHAl, a^i siXrS gSTOil 2|SH A|ES(20)e ^^5fe ^31 B5ilfe. ^Ol D\B &0\\ 

& m\ 4=^2j m(i3)m MD\m^ b^isi, 

4^1 ^£4^ ^^i ^ai^ ^iS2j &}| 52011 ^ai^e sj ^sa^ ^chs orU2j = 

^ (precursor) 5! ^£1^ ^^M^OII ^#A|3|i= B ^1(50)21, 
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^o^ B2l(52)2h 

oHJOil k^A|3li= B3l(54)2f, 

dl^g 3I3IM AhgofOI £,0| &<2±mm M£H4,'(56)6^ B3IM CH Sa6fe, B£x1l Xi!£ 

Of- tH 

s^a 6 

Xil 5a Oil 910\M. BiSii l^m^l ^ oH >M . &X\£ m^m B^6^ B^IM EH SaSFfe, 

xil ^£ X1I£ £3. 

g?a7 

XII 1»0« AH , £PI SXhS S*tO|| 2I6H ft&tf+fl Site ttftBSI »U 0I«2| S(42)S 

SJfe «3| B^lfe. 4,01 AIESM ^^g^Oil ^A|31(50)/H 5^§§ l^Sf^ B3il2f. 

di#£ i\mm MBmcx ^^§§ sagst^ b 31 {52m, 

^^ofm spiu am s**= #£(o 2 ). m(h 2 o). o^shj±(n 2 o). se^ ^si^^(no) e ^oi£ ohuoii 

^#AI3l£r B3H(54)2f. 
8 

XII 78011 SiCHAH , ^ofe ^fl|2J is^-kS Sfte ^Sggg »g»3l ¥1 oH AH &J\ B^m 

t e^iia ch sas^. *}^m xii£ . 
3^8 9 

ttEXII Xlliofe £3011 SiOUH, 

5B(12)S Site ^£l^ 3IEH10)« Xllgofe B3I2K 

gSNHI 2\m ^dl^ }|B°J 53 g0|| 3tfS iiS ^£3;= A|^S(20)M Sgotfe B3I 

a. 

g^i mztou z\m AiEe goii ssg^g art tfagsi sm oig°i m(42)m 

o\±z B3IM S8o^. ^5 XilS ^s. 

a?a 10 

XII 9S0II 2iOiAH . &OI HXf^ gSTOII 2]oHAI g^£J ^,^1 A|H#g ^^5^ E^fe 

EM ^aiS tf»S(SrSi0 4 ). = ^Sfg(ZrSi0 4 ) ^ ^ai^ ^^g(HfSi0 4 )2j 

<ysis ^<^s e^°i 4.^1 AiEee mgm= b^im 5S8^, ys^i xii^ grs. 

11 

xii ioaoii siCHAi ( 401 ^xFe m^ou ^owm ttsimsi am oi^°j §i 4^1 

A|H# ^011 S^S^ 40| B^l^ o\B^ &&m(Hi0 2 ), ^2fg(Zr0 2 ), ^§g§ 

EIE*U10IM(SrTi0 3 ), ^sfs(La 2 0 3 ), 01^^ 6hSJS(YA). EJ^s 6hs[g(Ti0 2 ). d^M 

EI£fUI0|e(BaTi0 3 ). ^#DIUI0|M (LaAI0 3 ). ^SJSdaScOa) 9t! ^¥0ls 

6.^^(Al203)2l 3g°^¥EI <^^S 4^1 ^Siii 1^5^ B^IM SS3I- 

fe, y£xJI ?S XII 5 £3. 

12 

XII 11^011 S^CHAi, 40| ^IB XII S B^b 53011 MZ\^ ^^g(14)g ^IBS Xllgofe B^IM 

51^, ^£xll ^5 XilS ^g. 

13 

xii i2tjo!i ?io\m, mxtm m**m Ai^e is b^i^ <^sfged8)e 

<i^m°i h 3 oil e^Ai3i^ B^m, di^^ i\mm ahoioi ^oi ^iti M£i^m^ b^i 

9}, ^dl^ <y^e(SrSi0 4 ). Xl = 3^ ^d|g ^^M(ZrSi0 4 ) *M 5[5h ^£IE 

^SM(Htsio 4 )2j zie^^^a £t^£ ^m«i g^spi oH ai gi\ 4^1 ^ai^ 

^2fii yeA|3fe B^IM CH 5&olfe, ^£xll Xll^ 

11 a Oil SiCH Ai , 4,01 1\& MB B^l^ 4^^2J SB B 35* 0{| 2J6H ^IB ^Oil 4^2] §(13) 

m m= i\&m b^is sas^, xii^s as. 
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HI 14S-CHI 910\M. g^Oil 2J£ Al^g eg BJIte. 3IB gOII £>0| ^±2J 

o.o|oj m oi o. ^?i§§ jiixopi $\owm, m«g i\mm Mmmo\ ^ai^ee m 

ai£J»te B3!(52)2h 

^aiE §y tts*A|3* 3m2J B^il ®^o^l ?|oHAK ^dlE^°J S 

Si MBI^Q^M 3* XI Bfc tt±(0 2 ), §(H 2 0), O^SHirMNgO) . SE^f ^sfiJ^(NO) g ^CH£ 

hi^^ j\m^ ^^mm iy^ 1 ^ b^i(56)m ch s&o^. y^x-ii his ^s. 
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